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It is stated that hallux valgus is the com-
monest of all deformities of the feet and that
the operative procedures to correct this have
a bad public reputation, though results are
good (Wiles and Sweetnam, 1965).
In March, 1971, the author had a bilateral
Keller's operation, bilateral fusion of the
proximal interphalangeal joints of the second
toes and bilateral extensor tenotomies of the
lateral four toes. Prior to operation, the right
great toe was deviated and rotated and the
bursa over the exostosis was painful and be-
came inflamed in winter. The left great toe was
not painful but it was difficult to buy shoes
to accommodate both these deformities. There-
fore an ideal opportunity presented itself to
execute the "perfect" rehabilitation on both
feet.
PATHOLOGICAL ANATOMY
Features of the Deformity
I. Varus of the first metatarsal at the tarso-
metatarsal joint. Not infrequently the
lateral four metatarsals deviate medially
to a lesser degree. The gap between the
first and second metatarsals is filled with
fibro fatty tissue.
2. Valgus deviation of the phalanx at the
metatarsophalangeal joint; this may reach
a 90° angle in the extreme stage. The
joint capsule is lengthened on the medial
and contracted on the lateral side.
3. The great toe is rotated on its longitu-
dinal axis so that the nail faces medially.
4. The great toe lies under or over the
second toe or the latter curls up and is
displaced, or may even dorsally dislo-
cate.
5. The long extensor tendon lies towards
the lateral side of the metatarsophalan-
geal joint. The sesamoid bones and the
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long flexor tendon, restrained by the ad-
ductor muscle from moving with the first
metatarsal, slip out of the grooves be-
neath the metatarsal head. The abductor
tendon is displaced in a plantar direction.
6. The articular cartilage covering the meta-
tarsal head is eroded, where it is exposed
by displacement of the phalanx; osteo
arthritis may be present..
7. The medial side of the metatarsal head
may be flattened and the fibrous mass
over the bone consists of a bursa con-
taining gelatinous material. A painful
corn often forms in the overlying skin.
8. The deformity interferes with the proper
function of the intrinsic muscles and the
ball of the foot becomes convex giving
rise to anterior naetatarsalgia.
Associated deformities may be present,
such as hammer toes, splayed metatarsal
heads, pes planus or pes valgus (Wiles
and Sweetnam, op. cit.).
Classificatio n
Piggott (1960) classifies three types of deR
farrnity based on the results of a survey of a
group of 100 patients, &ll under 22 years of
age. These were observed for an average
period of five years. By Xmraying normal feet
and using the X..ray to measure the angle, it
was considerd that, using the long axis of
the first metatarsal and proximal phalanx, an
angle of valgus deviation of the phalanx of
below 15a was normal.
I. Congruous type - the articular surfaces
are congruous, the central points of each
articular surface lie opposite each other.
This group formed about 9% of the total
and the deformity was not progressive.
2. Deviated type - the distal articular surf..
ace deviated laterally on the proximal
articular surface, leaving the medial end
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of the latter exposed. Approximately
37% were of this type, and in some only
was the deformity progressive.
3. Subluxated type - the base of the proxi~
mal phalanx subluxes off the metatarsal
head. More than 50% of the group were
of this type and many of these further
deteriorated.
Angles of Deviation
1. Congruous type - 15 0 • 28°, within or
just above normal limits.
2. Deviated type - 15° .. 35°, with an aver..
age of 25°.
3. Subluxed type - 19° .. 60° , with an aver-
age of 30°"
Severity of Symptoms
Pain from-
(a) Pressure and friction on bunion, and
(b) Metatarsalgia and callosities under the
metatarsal heads from secondary de-
formities.
Classification was based on the degree of
restriction of normal activities.
1. No pain or discomfort at any time.
2. Mild - some discomfort but no curtail.
ment of activities.
3. Moderate - some restriction, avoiding
dancing or long walks.
4. Severe - occasional complete cessation
of normal activity, involving rest in bed
or staying off work.
It js admitted that the severity of the sympw
toms does not parallel the degree of structural
change; variations occur with personality,
mode of life and subjection to fashion .. Therew
fore one might have a gross deformity with..
out complaint in one patient or a mifd
deformity in another patient full of COIDw
plaints.
Of the patients classed as Congruous, none
had pain. Of those classed as Deviated, the
majority had mild symptoms only, a few
moderate and 1% severe symptoms. In the
Subluxed group, nearly 2/3rds had mild
symptoms and the remainder moderate, with
1% severe symptoms (Piggott, op. cit.).
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Cause of the Deforntity
The cause of the deformity is difficult to
determine. Women were more affected than
men, in the proportion of 10:1 and 50%
noticed the deformity in their late teens
(Stamm, 1954).
Tight shoes or hose has heen the classical
explanation. Children's shoes have improved
and parents are more conscious of the prob-
lem now, but there is little decrease in inci ..
dence. Shoes cannot account for the varus of
the first metatarsal (Wiles and Sweetnam,
op. cit.).
Mechanics of the Deformity
The usual explanation is that as there is
deviation of the first metatarsal, the deformity
increases because the proximal phalanx is
anchored to the outer border of the foot by
the adductor hallucis inserted near its base;
the metatarsal moves medially carrying the
base of the phalanx with it, and this pivots
around the adductor insertion, causing its
distal end to deviate laterally. Further pro-
gression is due to the howoostring effect of the
long flexor and extensor tehdons displaced
laterally (Wiles and Sweetnam, op. cit., and
Campbell, 1963).
There is some doubt us to whether the pri-
mary defect is the medial deviation of the
metatarsal and not the lateral deviation of
the phalanx. Piggott (op. cit.) observed that
in adolescence, the tendency of the great toe
to subluxate was frequently an early change.
This evidence seems to suggest that the varus
of the metatarsal is secondary to the lateral
displacement of the proximal phalanx which
may progress rapidly to subluxation.
Type of Patient
The patient with hallux valgus is often
obese, past middle age and with poor circu-
lation in their pronated feet. With a severe
halIux valgus deformity, there are associated
forefoot changes, for example, increased width
and depression of the anterior arch, dorsal
subluxation of the lesser toes, together with
poor intrinsic tone (Campbell Thompson,
1964) .
The author had the operation 10..15 years
earlier than does the average patient and so
presented with better circulation and muscle
tone.
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From a psychological point of view, before
operation, the patient should be tord that for
several months, the toe will be floppy and
plump; that it will be permanently shortened
and that active control of it will be impaired
(Campbell, Ope cit.).
TREATMENT
Conservative
(a) Children and Adolescents
If the deformity is of the congruous
type, and so not progressive, no treat-
ment will be required. If it is deviated or
tending to sublux, the situation is diffi-
cult, as remedial exercises and/or ortho..
paedic shoes are useless. Therefore
surgery would he the only solution
(Wiles and Sweetnam, Ope cit.) ..
(b) Adults
Pads of zinc oxide felt plaster are used
around the swelling. Faradic foot baths
and intrinsic re..education, together with
abductor hallucis retraining, are given.
The latter is of little effect, for although
it is the only force resisting progressive
valgus deformity, the tendon is displaced
in a plantar direction which greatly de..
creases its power (Campbell, Ope cit.) .
Radical
Indications for operation are:
(a) Pain due to pressure on the medial
side of the joint.
(b) Anterior metatarsal pain.
(c) Painful deformities of the other toes.
Good results are obtained if general func-
tion of the foot is good, but only partial
relief is possible if the whole foat is grossly
deformed.
1. Adolescents 11 - 15 years.
(i) Wedge osteotomy with freeing of the
capsule on the lateral side and
8hortening of it on the medial side
(Wiles and Sweetnam, ope cit.).
(ii) A variation of the above operation
with reported good results includes:
(a ) Excision of the medial side of
the head of the first metatarsaL
(h ) Wedging at the base of the first
metatarsal to move the latter
into a valgus position.
(c ) Drilling of a hole below the
head of the bone, threading the
adductor hallucis tendon
through it and suturing the ten-
don to the medial side of the
capsule.
(d) Division of the lateral side of
the capsule and tightening of
the medial side.
Post~operative treatment
A Plaster of Paris toe cap is worn for two
weeks. Sutures are then removed and the
patient is discharged with a short walking
pIaster to the tips of the toes together with a
loop for the great toe. In fouf weeks, the
plaster is removed, the foot is X-rayed and
exercises given, stressing normal walking
(Simmonds and Menehaus, 1960).
2. Adults
For adults, the treatment of choice is Kel-
ler's Operation. The orthoplasty is not a
minor procedure. Meticulous technique is re-
quired and equal care after operation to en·
sure that active movement of the toe is
regained and proper balance of the foot
restored.
Procedure:
(a) The capsule and periosteum are incised
and retracted at the base of the proxi-
maI phalanx. This is dislocated and
resected (i to % of the phalanx).
(b) The exostosis is removed with its bursa.
(c) The capsule and what is left of the
periosteum, together with adjacent soft
structures, are closed in with a suture
over the proximal end of the phalanx
(Wiles and Sweetnam, op. cit.).
Splinting may be either by Kirscher wire,
aluminium splint, moulded Plaster of Paris
splint, or a wooden spatula, padded with 1"
adhesive foam.
The time for which the splints are used post-
operatively seems very variable. The author
had padded spatulae on the great toes for
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three weeks, and then at night only, for three
months. Similar dorsal splints were kept on
the second toes for six weeks.
SPECIFIC PHYSIOTHERAPY TREATMENT
Pre-operative treatment:
1. Check on breathing exercises mainly the
three basal types and diaphragmatic
breathing.
2. Intrinsic exercises, stressing lumbricals
and contraction of abductor hallucis~
Post-operative treatment:
(i) Breathing exercises as above.
From second' day, twice daily
(ii) Resisted ankle movements with f fee
circling.
(iii) Resisted flexion, extension and ab-
duction of lateral three toes.
(iv) Passive movements in a small range
within limits of the fixation of the
splint.
(v) Kneel stride standing, strong static
leg abduction, six times, increasing
to 20 times.
(vi) Wing kneel sitting up to kneel stand~
ing six times, increasing to 20 times~
(vii) Neck rest crook lying, alternate knee
with elbow touching, four times
each side.
(viii) Neck rest lying, to sitting position
five times.
(ix) Side lying. Trunk lateral flex up-
wards.
(x) Heave lying, modified Wrestler's
bridge.
In addition, as an experimental procedure,
three periods daily will be given of modified
Buerger's exercises; that is, legs suspended
over sid.e of bed for two minutes, efevated for
three minutes, then rested horizontal for five
lninutes. This procedure was aimed at com-
hating loss of circulatory tone.
Sutures were taken out on the eighth day,
when ambulation was commenced in towelling
scuffs, concentrating on as normal a gait,
within the limits of spatular splints, as pos-
Dible. One hundred yards was accomplished
at the first session.
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Discharge was arranged on the ninth day
and a manuall gear shift car was driven from
the 11th day.
Wiles and Sweetnam stress that walking
must be correct from the start, taking weight
on the ball of the foot (even if it hurts)
no hobbling should be allowed.
DISCUSSION
(a) Post..operative observations:
l~ Pain was not excessive. Two injec-
tions on the first day and fouf hourly
Panadol on the second day were given,
then no further medication.
2. Balance with the foot splinting was
good but easily lost, so had to be
watched, particularly during the first
week.
3. Tiredness was present for the first
three weeks. Aching occurred in the
gastrocnemius, quadriceps and glu-
teus medius muscle groups. The prob..
able cause was the dorsal splinting of
both second toes, which hindered an
easy flowing movement in walking
and led to a somewhat stiff, wooden
gait.
4. Swelling persisted for six to eight
weeks in the lower dorsum only. Olive
oil massage to improve the appear..
ance and skin tone, and intrinsic and
ankle exercises in elevation helped
this condition. When sitting or stand-
ing for any length of time, although
intrinsic and ankle exercises became
an automatic routine, swelling still
occurred particularl'y when lace-up
shoes were replaced by court shoes.
(b) Recommendations:
One has to experience the post-opera-
tive period to understand how tedious
and frustrating life does become for at
least two months. It is important that the
patient has psychological re-assurance at
this time.
Considering the amount of time the
author spent each day exercising the
trunk and feet and practising walking,
the average patient is grossly under-
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treated. This may he due, to a certain ex-
tent, to the economic situation but there
is no reason why the patient cannot
receive instructions for home exercises.
Encouragement and understanding are
most necessary to offset the boredom of
the restricted life post-operatively. One
must condition the patient to be prepared
to work consistently and hard to ensure
the best results from the operation.
The exercise programme should be
carefully taught and checked and should
include:
(a) Feet:
(i) Lumbrical and interossei move-
ments.
(ii) Resisted ankle movements.
(iii) Passive stretch, followed by
active assisted, progressed to
active resisted, exercises to the
great toe..
(h) Trunk exercises.
(c) Increased walking activity, includ~
ing hopping and running if possible.
Careful gait training is needed to
offset the tendency to avoid the
"push..off" on the ball of the foot.
These exercises should he continued
for three months, or until the patient has
achieved the maximum benefit from the
operation.
Although orthopaedic shoes are usually
unfashionable, they are most comfortable
to wear. If possible, these should be
"broken in" before the operation -
tender feet in new shoes would be one
more cross to bear!
The rewarding result of the author's labours
was the enjoyment of a ball and then nine
holes of golf, with a "reasonable" score, at
ten weeks..
There should be a more positive approach
to both the psychological and physical aspect
of rehabilitation following a Keller's opera-
tion. The author feels that the onus is on the
physiotherapist to use her skills and to estab~
lish a good liaison with the orthopaedic surg~
eon in an endeavour to eradicate the real and
imagined bad reputation this operation holds
with the public.
SUMMARY
An identification of the personal degree of
deformity and of the operation performed,
the pathological anatomy of the deformity and
a discussion of types of deformities, the cause
and mechanics of deformity, the treatment,
conservative and radical, including operations
done in adolescence and Keller's procedure
are discussed, specific physiotherapy is de~
scribed, and certain observations and recom w
mendations are noted.
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